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CLAIMS: 

1. Biocompatible implant for the treatment of defects in a living organism such as 
bone defects or tooth extraction woxmds, comprising at least one zone of imper- 
meability to soft tissue an d/or epithelial cells in-growth, wherein said implant is 
made of an open porous scaffold and a membrane covering at least a part of said 
scaffold and being sealed to it such that said scaffold and said membrane form a 
single piece of matter. 

2. Biocompatible implant according to claim 1, wherein said implant is also biode- 
gradable« 

3. Biocompatible implant according to claim 1 or 2, wherein said scaffold is made of a 
synthetic, biocompatible and biodegradable material, such as biopolymers, bio- 
glasses, bioceramics, more preferably calcium sulfate, calcium phosphate such as, 
for example, monocalcium phosphate monohydrate, monocalcium phosphate an- 
hydrous, dicaldum phosphate dihydrate, dicaldum phosphate anhydrous, tetra- . 
calcium phophate, cedcium orthophosphate phosphate, calcium pyrophosphate, a- 
tricalcium phosphate, P-tricalcium phosphate, apatite such as hydroxyapatite, or 
polymers such as, for example, poly(a-hydroxyesters), poIy(ortho esters), 
poly(ether esters), polyanhydrides, poly(phosphazenes), poly(propylene fuma- 
rates), poly(ester amides), poly(ethyIene fumarates), poly(amino acids), polysac- 
charides, polypeptides, poly(hydroxy butyrates), poly (hydroxy valerates), polyu- 
rethanes, poly(malic acid), polylactldes, polyglycolides, polycaprolactones, 
poly(glycolide-co-trimethylene carbonates), polydioxanones, or co-polymers, ter- 
polymers thereof or blends of those polymers, or a combination of biocompatible 
and biodegradable materials. 
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4. Biocompatible implant according to any of the preceding claims, wherein said 
scaffold is made of fused, biocompatible, biodegradable granules selected from the 
group consisting of solid granules, porous granules, hollow granules, hollow 
granules with at least one opening in the granule, or a mixture thereof; said gran- 
ules having an equivalent-diameter of about 100 \ixti to about 2000 j^m, preferably 
500 M-m to 1000 \im; and are preferably of a regulatr shape, such as, for example, a 
spherical shape; a major portion of said granules being coated with at least one 
biocompatible and biodegradable layer of a polymer selected from the group con- 
sisting of poly(a-hydroxyesters), poly(ortho esters), poIy(ether esters), polyanhy- 
drides, poly(phosphazenes), poly(propyiene fumarates), poly(ester amides), 
poly(ethylene fumarates), poly(aauno acids), polysaccharides, polypeptides, 
poly(hydroxy butyrates), poly (hydroxy valerates), polyurethanes, poly(malic 
acid), polylactides, polyglycoKdes, polycaprolactones, poly(glycolide-co- 
trimethylene carbonates), polydioxanones, or copolymers, terpolymcrs thereof, or 
blends of those polymers; and said polymer coating having a thickness of 1 ^m to 
300 tun, preferably about 5 jim to about 30 ^im. 

5. Biocompatible implant according to any of the preceding claims, wherein said 
scaffold has an open porous configuration with interconnected pores having a size . 
of about 10 ^m to about 2000 )mi, preferably about 100 \uax to about 500 ^m. 



6. Biocompatible implant according to any of the preceding claims, wherein said 
membrane is made of synthetic, biocompatible and biodegradable polymer se- 
lected from the group consisting of poly(a-hydroxyesters), poly(ortho esters), 
poly(ether esters), polyanhydrides, poly(pliosphazenes), poly(propylene fuma- 
rates), poly(ester amides),, poly (ethylene fumarates), poly (amino acids), polysac- 
charides, polypeptides, pK>ly(hydroxy butyrates), poly(hydroxy valerates), polyu- 
rethanes, poly(malic acid), polylactides, polyglycolides, polycaprolactoneS/ 
poly(glycolide-co-trimethylene carbonates), polydioxanones, or copolymers, ter- 
polymers thereof, or blends of those poljntners. 
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Biocompatible implant according to any of the preceding claims, wherein said bio- 
degradable membrcme is a polymer film, a polymer textile, a polymer fleece, a 
layer of fused polymer particles or a combination thereof, thus forming at least one 
zone of impermeability to soft tissue and/ or epithelial ceUs in-growth, and having 
a thickness of about 10 nm to about 3000 ^m, preferably about 50 jitm to about 1000 
Vim. 

Biocompatible implant according to any of the preceding claim, wherein said bio- 
degradable membrane is made of fused polymer particles, such as, for example, 
microspheres, pellets or granules, having a size smaller than about 500 ^m, pref- 
erably having a size about 1 ^ixn to 200 fim. 

Biocompatible implant according to any of tite preceding claims, wherein said 
membrane has a configuration such as to allow a transport of fluids and/or mole- 
cules through the membrane, but forming a barrier against soft tissue and/ or 
epithelial cells in-growth into the implant. 

Biocompatible implant according to any of the preceding claims^ wherein at least a 
portion of the said membrane has a porous configuration, said porosity being 
formed by pores having sizes in the range of about 1 ^un to 500 M^m, preferably 5 
^m to 50 ^m. 

Biocompatible implant according to any of the preceding claims, wherein said 
rriembrane comprises at least two layers, one of said layers having a barrier func- 
tion against soft tissue and/or epitiielial cells in-growth in the scaffold, and a sec- 
ond layer, which is direct in contact with the surrounding living organism, allow- 
ing the stabilizatiozi and anchorage of soft tissue which tends to close tiie wound. 

Biocompatible implant according to any of the preceding claims, wherein said 
membrane comprises at least one non-f>orous layer. 
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13. Biocompatible implant according to any of the preceding claims, said scaffold 
and/ or said membrane including void spaces that are at least partially filled with 
at least on of air or gas, polymer, Uqiaid, gel, or solid particles. 

14. Biocompatible implant according to any of the preceding claims, further compris- 
ing at least one biologically active substance which is integrated in said scaffold 
and/ or in said granules and/ or in a coating applied to the granules or implant 
and/ or in said membrane and/ or which is encapsulated in microspheres which 
are loaded into said scaffold and/ or into said membrane and/ or within macro- 
pores between said granules. 

15. Biocompatible implant according to any of the preceding claims further compris- 
ing at least one additive such as a plasticizer, which is integrated into said scaffold 
and/ or into said membrane. 

16. Biocompatible implant according to any of the preceding claims, wherein an ex- 
posed surface of said biocompatible implant allows cell growth into the scaffold. 

17. Biocompatible izxiplant according to any of the preceding claims, wherein said bio- 
compatible implant is seeded with cells. 

18. Method for the preparation of a biocompatible implant for the treatment of defects 
in a living organism such as bone defects or tooth extraction wounds, character- 
ized by fusing or joining together an open porous scaffold and at least one mem- 
brane, which is preferably made of a polymer film, a polymer fleece, a layer of 
fused polymer particles or a combination thereof, Hius, creating at the surface of 
the said implant at least one zone of impermeability ag£unst soft tissue and/or 
epithelial cells in-growth. 
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19. Method according to claim 18^ wherein said implant is also biodegradable. 

20. Method according to claiin 18 or 19, wherein said open porous scaffold and said 
membrane are fused together by subjecting them for a time span of at least about 3 
seconds, typically for about 15 seconds to about 180 seconds to a pressurized CO2 
atmosphere, said CO2 atmosphere having a pressure of about 20 bar to about 200 
bar, preferably about 50 bar, at a temperature of about 10**C to about 100**C, pref- 
erably about 20''C to about 37**C. 

21. Method according to claim 18 or 19, wherein said open porous scaffold and said 
membrane are fused together by subjecting them for a time span of at least about 
10 seconds, typically of about 30 seconds to about 5 minutes to a heat treatment at 
elevated temperatures of about SO^^C to about 220^*0 preferably about SO^'C to 
about 85**C. 

22. Method according to any of claims 18 - 21, wherein after fusing together said scaf- 
fold and said membrane said membrane is subjected to a final heat treatment 
preferably by exposure to an infra-red lamp or the like, at a temperature of about 
lOO'^C to about 220**C, preferably 120^C to 140**Q for a time span of about 5 s to 
about 120 s, preferably about 20 s to 60 s. 
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23. Method according to any of claims 18 - 22, wherein said open porous scaffold is 
rnade of synthetic, biocompatible and biodegradable materials, such as bio- 
polymers , bioglasses, bioceramics, more preferably calcitim sulfate, calcium phos- 
phate such as, for example, monocalcium phosphate monohydrate, monocalciimi 
phosphate anhydrous, dicalcium phosphate dihydrate, dicalciimi phosphate an- 
hydrous, tetracalcium phosphate, calcium orthophosphate phosphate, calcium py- 
rophosphate, a-tricalcium phosphate, P*tiicalcium phosphate, apatite such as hy- 
droxyapatite, or polymers such as^ for example, poly(a-hydroxyesters)y poly(ortho 
esters), poly(ether esters), polyanhydiides, poly(phosphazene5), poly(propylene 
fumarates), poly (ester amides), poly(ethylene fumarates), poly(amino acids), poly- 
saccharides, polypeptides, poIy(hydroxy but3n:ates), poly(hydroxy valerates), 
polyurethanes, poly(malic acid), polylactides, polyglycolides, polycaprolactones, 
poly(glycolide-co-trimethylene carbonates), polydioxanones, or copolymers, ter- 
polymers thereof or blends of those pol)aners, or a combiniation of biocompatible 
and biodegradable materials; said open porous scaffold having an open porous 
configuration with interconnected pores having a size of about 10 |im to about 
2000 ^im, preferably about 100 ^m to about 500 ^m; and said membrane being 
made of a synthetic, biocompatible and biodegradable polymer selected from the 
group consisting of poIy(otThydroxyesters), poly(ortho esters), poly(ether esters), 
poly anhydrides, poly(phosphazenes), poly (propylene fumarates), poly (ester am- 
ides), poly(ethylene fumarate), poly(amino adds), polysaccharides, polypeptides, 
poly(hydroxy butyrates), poly(hydroxy valerates), polyurethanes, poIy(maIic 
acid), polylactides, polyglycolides, polycaprolactones, poly(glycolide-co- 
trimethylene carbonates), polydioxanones, or copolymers, terpolymers thereof or 
blends of those polymers; said membrane being preferably in the form of a poly- 
mer film, a polymer textile, a polymer fleece, a layer of fused polymer particles or 
a combination thereof; and said membrane forming at least one zone of imperme- 
ability against soft tissue and/or epithelial cells in-growth into said implant 
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Method according to any of claims 18 - 23, wherein said scaffold is made of fused 
biocompatible and biodegradable granules which are selected from the group con- 
sisting of solid granules, porous granules, hollow granules, hollow granules with 
at least one opening in the granule, or a mixture thereof; said granides having an 
equivalent-diameter of about 100 to about 2000 ^im, preferably 500 |im to 1000 
^im, and ref erably beiag of a regular shape, such as, for example, a spherical shape; 
and a major portion of said granules being coated with at least one biocompatible 
and biodegradable pol3rmer layer having a thickness of about 1 jim to ab out 300 
|iin, preferably about 5 fun to about 30 [jun. 

10 

25, Biocompatible implant for the treatment of defects in a living organism such as 
bone defects or tooth extraction wounds, comprising at least one zone of imper- 
meability to soft tissue and/ or epithelial cells in-growth, wherein said implant is 
made of a composite matrix and a membrane covering at least a part of said com- 
1 5 posite matrix and being sealed to it such that said composite matrix and said 

membrane form a single piece of matter, said composite matrix comprising a plu- 
rality of inorganic or synthetic granules bonded or held together by a synthetic 
polynier matrix. 
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Biocompatible implant according to claim 25, wherein said implant is also biode- 
gradable. 
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27- Biocompatible implant according to. claim 25 or 26, said inorganic or synthetic 
granules comprising at least one of biopolymers, bioglasses, bioceraxxucs, more 
preferably calcium sulfate, calcium phosphate such as, for example, monocalcium 
phosphate monohydrate, monocalcitim phosphate anhydrous, dicalcium phos- 
phate dihydrate, dicalcium phosphate anhydrous, tetracalciiun phophate, calcium 
orthophosphate phosphate, calcium pyrophosphate, a-tricalcium phosphate, (i- 
tricalcium phosphate, apatite such as hydroxyapatite, or polymers such as, for ex- 
ample, poly(a-hydroxy€sters), poly(ortho esters), poly(ether esters), polyanhy- 
drides, poly(phosphazenes), poly{propylene f uzharates), poly(ester amides), 
poly (ethylene fumarates), poly(amino acids), polysaccharides, polypeptides, 
poly (hydroxy butyrates), poly (hydroxy valerates), polyurethanes, poly(malic 
acid), polylactides, polyglycolides, polycaprolactones, poly (glycolide-co- 
trimethylene carbonates), polydioxanones, or co-polymers, terpolymers thereof or 
blends of those polymers, or a combination of biocompatible and biodegradable 
materials. 

28- Biocompatible implant according to any of claims 25 - 77, said inorganic or syn- 

. thetic granules selected from the group consisting of solid granules, porous gran- 
ules, hollow granules, hollow granules widi at least one opening in the granule, or 
a ixuxture thereof; said granules having an equivalent-diameter of about 100 ^im to 
about 2000 jAm, preferably 500 ^m to 1000 ^im. 

29. Biocompatible implant according to any of claims 25 - 28, said synthetic polymer 
matrix comprising at least one of poly (a-hydroxyesters), poly(brtho esters), 
poly(ether esters), polyanhydrides, poly(phosphEi2;enes), poly(propylene fuma- 
rates), poly(ester amides), poly (ethylene fumarates), poly(2unino acids), polysac- 
charides, polypeptides, poly(hydroxy butyrates), poIy(hydroxy valerates), polyu- 
rethanes, poly(malic acid), polylactides, polyglycolides, polycaprolactones, 
poly (glycolide-co-trimethylene carbonates), polydioxanones, or copol3aners, ter- . 
polymers thereof, or blends of those polymers. 
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30. Biocompatible implant according, to any of claims 25 - 29, said composite matrix 
having an open porous configuration with interconnected pores having a size of 
about 10 ixm to about 2000 ^m, preferably about 100 i^m to about 500 |xm. 

31. Biocompatible implant according to any of claims 25 - 30, said composite matrix 
including void spaces between adjacent granules that are at least particdly filled 
with at least one of air or gas, polymer, liquid, gel, or solid particles. 

32. Biocompatible implant according to any of claicns 25 - 31, said composite matrix 
including void spaces between adjacent granules that are filled with at least with a 
biologically active substance. 

33. Biocompatible implant according to any of claims 25 - 32, wherein said biodegrad- 
able membrane is a polymer film, a polymer textile, a polymer fleece, a layer of 
fused polymer particles or a combination thereof, thus forming at least one zone of 
impermeability to soft tissue and/ or epithelial cells in-growth, and having a 
thickness of about 10 \im to about 3000 |xm, preferably about 50 |xm to about 1000 
^m. 

34. Method for the preparation of a biocompatible implant for the treatment of defects 
in a living organism such as bone defects or tooth extraction wounds, character- 
ized by fusing or joining together a composite matrix comprising a plurality of in- 
organic or synthetic granules and a synthetic polymer matrix and at least one 
membrane, which is preferably made of a polymer film, a polymer fleece, a layer 
of fused polymer particles or a combination thereof, thus, creating at the surface of 
the said implant at least one zone of impermeability against soft tissue and/or 
epithelial cells in-growth. 

35. Method according to claim 34, wherein said implant is also biodegradable. 



